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tion. 
L e e  
n =number of independent, or of paired, measures. 
n- = number of measures below the average. 
n+ =number of measures above the average. 

Zm =sum of independent measures. 
Zm-=sum of measures below the average. 

Classical hydrodynamics, however, does not afford a 
satisfactory means of dealing with the general equations 
of motion derived above, for they involve the densit , 
into account the physical roperties of the fluid, the classi- 

of the ressure only.’ In the actual cases of nature, par- 

independent variables enter, such as temperature, hu- 
mi&t , salinity, etc. The hydrod arnica1 theory of 

variables than the ressure also affect the density-has 

and wherever, as a ‘consequence, it is necessary to ta z e 

cal theory ractically a r ways assumes an equation of 
state of the P orm f ( p ,  p )  = 0, the density being a function 

ticular r y in meteorology and hydrography, many other 

haroc&& fluids-i. e., fluids in whic 8” other independent 

been worked out by 5 jerknes and has recently been made 
-~ 

See Lamb, op. n’t., art. 8; rf. Appell, op. rif., art. 627. 

--- ----- 
4 5 -3 9 -7 49 21 
5 8 -2 4 -4 I6 8 

1 1 6 11 -1 1 -1 
1 0  7 11 0 0 -1 

8 13 1 1 1 1 1 
9 18 2 4 6 36 12 

10 18 3 9 6 36 18 

9 [u ........ 28 ........ 140 61 
------- 

a-7 c-12 

easily accessible in elementary form by Appell.’ In such 
fluids surfaces of equal density am not a lwqs surfaces of 
equal pressure, and the formation and annihilation of 
vortices are possible. 

The application of this theory to the dynamics of the 
earth’s atmosphere has also been largely the work of 
Bjerknes, havmg been’worked out in parallel with the 
well-known empirical investigations of the Bergen 
meteorologists. There has recently a peared a compre 
hensive and up-to-date summar of t Yl e whole subject: 

meteorology. 
which constitutes a most valuab r e memoir on theoretical 

S B  Ilr r zv ’ 

SI. .. ... R~’--aBlc+@. ... SIRl-Slc--Bla+ac. .... R # - ~ R s + ~  .... S&-SS-Rp+ac. ... R+2Rs+@.. .. Sds-Sre-Rpi-ac. 

... Rd-2R&+P..  . SnRn-SnC-RnW-W. 

zB--22Sa+W.. ZRI--1ZRc+nd. 2SR--ZSc--ERa+Mc. I I 

Now, since ZS-na, and ZR-ne, then ZSc=n.uc, 
ERa = nuc, and ZSR - ZSc - ZRa +w = ZSR- me; fur- 
thermore, since ESa=nag, and E R c - d ,  then ZSg- 
3ESa + n u s  ESa - ma, and X P  - 2ZRc +. m? = Z!lP - ncg. 

fi SR 

7b(l~c = 588. 
n u 9  =343. 
ncl -1,008, 

- 0.974. 
61 

’= J m o  
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It will be observed that the two methods give identical 
results. By using the new method it is necessary only to 
use a table of squsres and an addin machine, if these are 

used for finding the. coefficient of correlation. 
If it is desired to et the standard deviations of these 

ties in the denominator are the sums of the squares of the 
deviations of these measures from their respective 
averages. 

available, and about one-tenth o K the time ordinarily 

series, they am rea d ily obtainable, because the quanti- 

We have the following additional formulae: 

ZSR - r ~ l c  
- ZRa-nea 
- 

These values in the case of the above illustrative 

For single series of independent measures, we obvi- 
example are 2.18 and 0.436, respectively. 

ously have : 

Standard deviation = 

n(~m.+ - Em-) - Sm(n+ - ,n-.! Average deviation = ,n? - 
9 

nZm2 - (Zm)* Coefficient of variation = 

Where possible the solution should be in terms of class 
intervals rather than in that of the unit of measure. 

ZSR-MC b -T?!!, . 
1- us ES*-lm~ 

CLIMATE AND PHOTOGRAPHY. 

By H. G. CORNTHWAITE. 
[Rockvilln, hid., April 16, lS2Z.l 

8YNOP9IS. 

The weather or climatic element in photography is an important 
one. first, because of the wide variations in the strength of daylizht 
with the time of day, s e w n  of the year, rondit,ion of the sky. 1Vit.h 
latitude, and with altitude; and. second. because of the important 
effects of temperature and humidity conditions have on photographic 
chemical processes. 

Camera operators often roduce inferior work in an unfaniiliar cli- 

familiar with climatic and westher conditions and their eKec ts  upon 
photographic work and pweeaes. 

As with many other forms of human activity, the 
weather or climatic element is of first importance in strength of 

matic environment, whir% suggeets the desirability of becoming 

The fo K owing notes and observations are based on the 
photogra hic work. comment.. 

writer's experience operating a canma under vatrying 
climatic conditions. 

pho- 

The amount m d  distributioii of rainfall ,i,direet.ly affect 
the time required for outdoor exposures, especially land- 
scapes, as rainfall controls in large measure the growth, 
distribution, and deilsity of vegetation, and the li ht 

Of m d @ t ,  and W'eather ~ O n & t b ~  afecting strength. Desert scenes require much shorter exposures 
than views in grassy or forest areas. 

Heavy rainfall has a surprising effect on photographic 
exposures. During a heavy tro ical downpour an es- 

The more im ortant climatic influences affectin 
tographic WOrf be d i ~ ~ s s e d  Under two kds: reflected from green vegetation is of weak photograp % ic 

osure of one-twenty-fifth secon B with open lens (speed g. 8) was found to be correct, the light being actually 

i.t wm in densely cloudy weather without To. injd,  due to 

B -: 
est "a w en the sun is at or near the zenith and f imming This relationship, of course, does not hold true when 

raphers too often overlook or up B erestimate the eflects 

the light being strongest in the Tropics an d progressively 

photographzc chemaml processes. 
IXTENSITY OF SUNLIGHT. 

stronger p7rotographiccl.lly during the heavy down o w  than 

the light reflected from the falling raindrops. 
Tropical daylight is erha s twice as strong photo- 
aphically as summer aylig t in latitude 40 and about gur times as bright as m t e r  daylght at this latitude. 

winter landscapes are covered with a dazzlingly white 
blanket of snow. 

The light generally is brighter in the Rocky Mountain 
and Pacific coast sections of the United States than in 
the Central and Atlantic coast sections. I t  is much 
brighter also along the seacoast than inland. 

de ee with ditude.  
!!he diurnal variations in the actinic (photographic) 

stre th of daylight is well known, the light bein bright- 

ra idly with increasing ob1iquit.y of its rays. 
h e  seasonal variation in the strength of daylight is 

due to the same cause, variations from season to season 
In the obliquity of the sun's ra s. Amateur photog- 

of this seasonal variation. A bright late autumn or win- 
ter day looks about as bright as a similar summer day, 
but the photographic strength of the light is perhaps 
twice as great u1 summer as in late autumn or winter. 

Of a smdar  character are the variations in the pho- Temperature and humidity are the important weather 
tographic strength of daylight due to chan es in latitude, elements affecting photographic chemical processes. 

WEATHER CONDITIONS AFFECTING PHOTOGRAPHIC 
CHEMICAL PROCESSES. 

Chemical activity in developing and h i n g  processes is 


